BK virus is, however, apparently different from the JC and SV40 viruses serologically (6). Gardner (7) reported a serological survey on the presence of antibody to BK virus in the human population of England by inhibition of hemagglutination and complement fixation techniques. The data showed that antibody to this virus is very common in the human population (83%lpositive). These data were confirmed by Takemoto (6) 
Several reports dealing with the isolation from humans of small icosahedral DNA viruses similar to the so-called "papova" class of animal viruses have been reported. Two of these viruses were isolated from patients with progressive multifocal leucoencephalopathy: JC virus by Padgett et al. (1) and PML-2 virus by Weiner et at. (2) . Another, apparently different, papova-like virus, BK virus, was isolated by Gardner et al. ( 3) from a renal allograft recipient. The presence of papova-like virus particles was recently reported in 45% of renal allograft recipients in a different study (4) . Morpho- logically, these human papovaviruses closely resemble the animal papovaviruses, such as polyoma and simian virus 40 (SV40). Serologically the JC and PML-2 viruses have been been shown to be related to SV40, and PML-2 DNA has been shown to be similar to SV40 DNA by hybridization but different in its digestion pattern by a restriction enzyme (5) .
BK virus is, however, apparently different from the JC and SV40 viruses serologically (6) . Gardner (7) reported a serological survey on the presence of antibody to BK virus in the human population of England by inhibition of hemagglutination and complement fixation techniques. The data showed that antibody to this virus is very common in the human population (83%lpositive). These data were confirmed by Takemoto (6) Transformation assays of BHK cells with BK virus revealed two sizes of colonies in soft agar. There were about 4 to 6-fold greater number of very small, pinpoint colonies than larger, more readily distinguishable colonies. Both the small colonies, designated as BK-S, and the large colonies, designated as BK-L, were cloned. The morphology of each type of colony upon plating in liquid medium was studied and recorded here as either Transformed or Normal. The plating efficiency in agar is given as percentage of the cells plated. In the last column the ability of the various clones to grow as a tumor in the adult Syrian hamster is recorded. NT = not tested. * Since the BK-S clones did not replate in agar and demonstrated normal morphology in liquid culture, tumor induction by the BK-S clones was not tested at this time. Cell Biology: Major and di Mayorca infected cells. By 10-12 days the larger colonies from the BKinfected plates began to develop. They were readily distinguishable by size from the earlier developing small colonies. At 14 days after infection several of the large colonies as well as small colonies were picked from the soft agar and grown out in liquid culture. The biological properties of these clones are listed in Table I .
The clones derived from the large colonies, BK-L, demonstrated a variable but consistently positive plating efficiency when replated in soft agar (5-55%), while the clones derived from the small colonies, BK-S, did not plate in agar. A further distinction between the clones derived from the colonies of two sizes was made from the colony morphology in liquid culture. All the BK-L clones showed a transformed phenotype. The BK-S clones, on the other hand, showed a normal phenotype when grown in liquid culture. Because of the inability of plating in agar and normal morphology in liquid culture, the BK-S colonies have tentatively been assumed to be abortive transformants. Although the agar assay is not an ideal technique for assessing the frequency of abortive transformation, these data may suggest that BK virus induces a higher ratio of abortive transformants to true transformant than polyoma virus.
Cells from several of the BK-L clones listed in Table I (10) . In this characteristic of transformation, the human papovavirus resembles polyoma virus.
However there appears to exist a substantial difference between BK and polyoma viruses in the ratio of small, pinpoint colonies to larger colonies which appear in soft agar. Several purified samples of BK virus were found to transform BHK21 clone 13 cells. Consistently a 4-to 6-fold greater number of small colonies than large colonies were found. However, the ratio of these different size colonies for polyoma virus was reversed, where a 2-to 3-fold ratio in the number of large colonies to small could be estimated.
To examine what difference if any there may be between the colony size variants for BK virus-infected BHK21 clone 13 cells, we picked representative colonies of both large and small type from the soft agar plates. The data presented in Table I strongly suggest that the small-colony variant represents abortive viral transformants, based upon their inability to replate in agar and their normal colony morphology in liquid culture. The large-colony variants, however, represent truly malignant transformed cells, as proved by their plating efficiency in agar, their transformed phenotype in liquid culture, and their ability to induce tumors in hamsters.
The significance of the data presented in this paper is the establishment of a human papovavirus, BK, as an oncogenic virus. The importance of this particular human papova-type virus has been recently amplified by the serologic information of Gardner (7) in England and Takemoto (6) in the United States. Their data clearly demonstrate that infection of the human population by BK virus is common and widespread throughout all age groups.
The finding that BK is an oncogenic virus raises a very important question on the possible etiological role of this virus in human neoplasia.
